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Résumé en
anglais
BACKGROUND: Computer-assisted analyses have shown that all bacterial
genomes contain a small percentage of open reading frames with a frameshift or in-
frame stop codon We report here a comparative analysis of these interrupted coding
sequences (ICDSs) in six isolates of M. tuberculosis, two of M. bovis and one of M.
africanum and question their phenotypic impact and evolutionary significance.
RESULTS: ICDSs were classified as "common to all strains" or "strain-specific".
Common ICDSs are believed to result from mutations acquired before the
divergence of the species, whereas strain-specific ICDSs were acquired after this
divergence. Comparative analyses of these ICDSs therefore define the molecular
signature of a particular strain, phylogenetic lineage or species, which may be
useful for inferring phenotypic traits such as virulence and molecular relationships.
For instance, in silico analysis of the W-Beijing lineage of M. tuberculosis, an
emergent family involved in several outbreaks, is readily distinguishable from other
phyla by its smaller number of common ICDSs, including at least one known to be
associated with virulence. Our observation was confirmed through the sequencing
analysis of ICDSs in a panel of 21 clinical M. tuberculosis strains. This analysis
further illustrates the divergence of the W-Beijing lineage from other phyla in terms
of the number of full-length ORFs not containing a frameshift. We further show that
ICDS formation is not associated with the presence of a mutated promoter, and
suggest that promoter extinction is not the main cause of pseudogene formation.
CONCLUSION: The correlation between ICDSs, function and phenotypes could
have important evolutionary implications. This study provides population geneticists
with a list of targets, which could undergo selective pressure and thus alters
relationships between the various lineages of M. tuberculosis strains and their host.
This approach could be applied to any closely related bacterial strains or species for
which several genome sequences are available.
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